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COMPLETE SPECIFICATION 
Improvements in or relating to the preparation of Phenthiazine 

Derivatives 



We, Chemische Fabrik Promonta 
Gja.b.H.3 a Body Corporate organized imder 
the laws of Germany, of Hammer Land- 
strasse 162-178, Hamburg 26, Germany, do 
5 hereby declare the invention for which we pray 
that a patent may be granted to us, and the 
method by which it is to be performed, to be 
particularly described in and by the following 
statement : — , • u • 

10 The present invention is concerned with ixn- 
provements in or relating to the preparation 
of phenthiazine derivatives and is more par- 
ticularly concerned with a process for the pro- 
duction of 10-(N-lowcr alkylpipendyl-3^- 
15 methyl)-phenthiazine. By "lower alkyl we 
mean alkyl groups containing from one to four 
. carbon atoms. 

The value of 10-(N-methylpiperidyl-3'- 
methyD-phenthiazine for therapeutic purposes 
20 has been established. We have now found 
that compounds of this type, that is the above 
compound and those which only differ there- 
f mm in that the nitrogen atom of the pipendyl 
group is substituted with a lower alkyl group 
25 other than a methyl group, can be_ obtained 
more advantageously and in better yields than 
hitherto, by alkylating phenthiazine with 
rpyridyl-3Vmethyl chloride or bromide, or an 
acid addition salt thereof, in the presence of 
30 an inert organic solvent and an alkah metal 
condensation agent, quatemizmg the 10- 
rpyridyl-3^-metiiyl)-phenthiazine obtamed with 
a lower alkyl haUde to obtain a lower alkyl 
pyridinium halide derivative of the formula 
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wherein R is a lower alkyl group and X is 
halogen, and then catalyticaliy hydrogenating 
the l-ower alkyl pyridinium haUde derivative to 
obtain 10 - {N - lower alkyl - pipcxidyl - 3^- 
methyl)-phenthiazine. 

Organic compounds containing sulphur 
cannot be hydrogenated with conventional 
hydrogenation catalysts of the' non-precious 
metal series such as nickel, cobalt and copper 
chromite as such catalysts are inactivated by 
the sulphur. Catalysts of the precious metal 
series such as platinum and palladium can be 
used but have been found uneconomical both 
on account of their costliness and as a result of 
their partial inactivation. More recentiy, how- 
ever, metal sulphide hydrogenation catalysts 
have been discovered which are resistant to in- 
activation by sulphur present in heterocyclic 
combination and it is such catalysts which 
should be employed in the present process. 
The most important of such catalysts are the 
sulphides of metals of Group Via and VTII 
of the periodic system, in particular molyb- 
denimi sulphide, nickel sulphide and cobalt 
sulphide, (see E. H. M. Badger £t d, Proc. 
Roy, Soc, (L), Ser. A. 197 (1949), pages 184- 
194, Chem. Zentrallblatt 1950, II, 870). 

According to the present invention, there- 
fore, there is provided a process for the pre- 
paration of 10-(N-lower alkyl piperidyl-3^- 
methyl)-phenthiazines which comprises alkylat- 
ing phenthazine with (pyridyl-3)-methyl 
chloride or bromide or an acid addition salt 
thereof in the presence of an inert orgamc 
solvent and an alkali metal oondensation agent, 
quatemizing the 10-pyridyl-3^-methyl)phen- 
thiazine obtained with a lower alkyl halide 
containing not more than 4 carbon atoms, and 
then catalyticaliy hydrogenating die lower alkyl 
pyridinium halide derivative thus obtained m 
the presence of a metal sulphide hydrogenation 
catalyst resistant to inactivation by sulphi^ 
present in heterocyclic combination to yield 
10-(N-lower alkyl piperidyl-3^-metiiyl>-phen- 
thiazine. 
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Suitable inert organic solvents . for the 
alkyiation iStage- are^ .,for example^ benzene^ 
.tpluenCj :!C5'leiie - and- tctralin .(Registered Trade 
Mark)j while suitable condensation agents for - 
this stage arCj- for example. the alkali metals 
themselves or their, hydrides^j amidesror oxid^/r: 
such as lithiiim.hydride^-spdaniide.and: sodinmsc 
oxide. ^ . ^ . - - ...-^ 

Preferred hydrpgenation Gatai3^ts.-for use:in 
the final stage of . the process, as indicated 
above^, ^molybdenum, sulphide, .cobalt: sulphide *^ 
. and nickel sulphide,.- - • \ u: ^ . • 

In^ ord^T._ that the - invention may. be more 
fully understoodj the following .examples are 
given by.>vay of illustration jonly : -t- - ..i 
. Stage I: . Alkyi-atiqn- ^ 

EXAMPLE 1, o 
10^- (Pyridyl - 3^ - methyl) -• phenthiazine. ^ 
,155 ■ g of phenthiazine, 7 ; g of. -lithium- 
hydride (in a further similat^exaraple; 36 g of. 
■ Sodamide) and 600 ccs of dry xylene; we're' 
' placed in a 2-litre /three-necked -flask provided 
with a stirrexj reflux condenser, dropping fun- 
nel and thermomererj and the mixture was 
boiled imder^ reflux, while stirring until the 
•formation of hjs^rogen (or ammonia) ceases.' 
A solution of 78 g of (pyridyl-3)-methyl 
, chloride, in 500, ccs of xylene, (which had been 
. obtained immediately beforehand from a con- 
centrated, aqueous solution of 105 g of- 
(pyridyl-3>niethyl chloride-hydrochloride by 
alkaHzation : and. salting out into xylene with 
potash^ this process being;; accompanied by ' 
adequate cooling, .was then., added rdi'dp wise 
over a period of 2 hours. . After -this" addition 
was.' complete, the reaction was 'continued for 
,a further: hour. The reaction mixture was then 
allowed to cool, the surplus, lithium' hydride 
(or sodamide) being decomposed .with a small 
quantity of alcohol and the .reaction product- 
being decomposed with water. -The xylene 
;solution-was washed, with a copious, supply of 
water^ stirred ^ixh- hydrochloric' acid and left* ' 
to. .standi. 10-(pyridyl-3.^-methyl)-phenthia2in'e 
hydrochloride crystallized ;put ''and was^'flitered' 
off. Additional quantiti^" - of : hydrochloride •' 
could ;j:.be' obtained^'by concentrating the ' 
.aqueous solution still further.' Tfie- "hydro- ^ 
r-cbloride was recrysrallized, after ^ treatment in"' 
solution with active carbon, from : dilute hydro^^ 
chloric acid to give light yellow needles with 
m.p. 115 — 117°C. It was possible to obtain 
the free base from the salt by dissolving the 
latter in water and- adding caustic soda or 
ammonia. 165 g (=93'% of the theoretical- 
yield) of 10-(pyridyl-3^-methyl)-phenthia2ine 
(m.p. 103 — 1 04 °C)' were " obtained after re- 
crystallization frem dilute alcoHoL' The sul- 
phate (from water) -melts at -173 °C. 

, -.EXAMPLE 2 
In a 2-litre flask provided with stirrer, re- 
flux condenser, filling device and thermometer, 
were placed 155 g of phenthiazine, 95 g of 
sodium oxide and 1 litre of dry tetralin (Regis- 
tered Trade Mark), and the mixture was 



heated to 150— ^165°C. Over a* period of 3 
hours, 100 g of finely-powdered (pyridyl-3)- 
methyl chloride-hydi^bchloride was added, in 
" very^ small amounts at a time-.- Owing to^.the 

considerable excess of sodium oxide, the halo- 70 
"'-gen base was not liberated until it reached the 
ireaction flask. - The -'mixture -was heated for a 
further hour and then- allo^ved to cool, after 
which -the reaction produa- was decomposed 
with water. After' the solution had; been 75 
washed^^with a- copious quantity of water, the 
• mixture" was worked^ up as indicated in Ex- 
ample 1. ' 

This process yielded 139 g.(=8I% of the 
theoretical yield) of crystallized 10-(pyridyl-3^- 80 
mcthyl)-phehthia2ine- (m.p. 10^1 — 105*=*C). 
Stage. II: 'Quaternization 
The quaternary salts of 10-(pyridyl-3^- 
methyl)-phenthia2ine were obtained by react- 
ing the base with a lower ^alkyl" haiide in an 85 
■• autoclave or a bomb tube, using a solvent such 

- as alcohol, acetone, ' ethyl acetate or benzene, 
at tcmperatiures between 30 and" 120^C. 

EXAMPLE 3. 

Phenthiazine - 10 - methyl ^ (P - methyl- 90 
• pyridinium - 3^)chloride " 

• From 100 g.. of 10-(pyridyl-3^-methyl)- 
phenthiazine and -20 g of methyl chloride in 
acetone at 80— lOO^C. • Yield quantitative. 
Slightly yellow, coarse needles from alcohol/ 95 

-acetone (m.p.- 136— 137°G:). • 

• • ' ' ' ' ■EX.^PLE 4 

• - Phenthiazine - 10 - methyl - (P - fnediyl- 
pyridinium-'- 3^) - bromide " 

•'From -100 'g ' of 10-(pyridyl-3^*methyl)- 100 
phenthiazine and 45- g of methyl bromide in . 
-benzene of acetone at room temjjerature. (Can 
be obtained more rapidly in an autoclave at 
50— 70*^C). • Yield. _ quantitative. Slightly 
yellow crystals^ from ' \yatef" m.p. pf hydrate; 105 
75-^7S°C. (m.p- of anhvdrous compound: 
210-r:-211°). . ; - ; ' " ■[ • 
. ' ' '~ EXAMPLE 5 

Phciithiazine - 10 methyl - (P - eth^l-^ 
j ■ ■ * . . Pyridinium- 3^)br6mide - ' ^' ' no 
•f-From .100 g: of- lp-(pyridyl-3 ^-methyl)- 
' phenthiazine and 50 g' of ethyl brbmide in 
' acetone or benzene at 80 — 100°C. Yield : 
' 95,% -.of theoretical yield. Slightiy yellow crys- 
tals froni - alcohol/aicetic ester, fm'p: 215 lis 

2160C). . K y AID 

EXAMPLE 6 
Phenthiazine - 10 - methyl - (P - n - 
propylpyridinium - 3^)bromide 

- From 100 g of 10-(pyridyl-3 -methyl)- 120 
phenthiazme and 55 g of n-propyl bromide 
m ^acetone at - 100°C. Yield: 88% of 
theoretical yield. Slightly yellow crystals from 
alcohol. (m.p. 209— 211^0). 

EXAMPLE 7 125 
Phenthiazine - 10 - methyl - (P - iso* 

propylpyridinium -3^ -)biomide 
From 100 g of 10-rpyridyl-3-methyl> 
phenthiazme and 60 g of wopropyl bromide in 
ethyl acetate at 120— 150°C. Yield 56% of 130 
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theoretical yield. . ..Slightly- yeDow -crystals-frGm- 
acerone^(m.p. 95— 97°C)..;: > . . 

' . /. ' EXAMriiE.iS ■ . . :* , • 

Phenthiazuie - '10 V methyl - (P - n - butyl-r ; 
5 ' ..pjTidiniim - 3^)brGmide/: r . , 

From .100 ' g -:Of ' l'07(pyridyl-3Vmethyl)4::; 
phenthiazine- and 60 grof /z.^but34 bronaide rin', 
. alcohorat. 1.00— 120^C. . Yield 72-%. of theor- 
.eti'cal yield.- Slightly yellow crystals from, 
10 alcbhoL ' (m.p. ;}8S— 18?°'C,). / : . • : 
Stage HI : • Hydrogbnation- of., (N^LowERr- 

AliCYL - PiPERIDYli. - 3^)METHYL-PHEN- 

'thiazines. ' ' . . - : 

EXAMPLE 9 

15 10 - (N methyl - 'piperidyl - 3)-niediyl- 
' * , / phenthiazine - ; ; • 

A high-pressure stirring autck:lave was fed 
with loo g of' phenthiazine- 10-inethyl-(l ^- 
'methylpyridinium-3^).broinide. and:40 g of -a: 

20 hydrogenation- catal5^st consisting of molyb-. 
denum sulphide in 700 ccs:of 50.% methanol, 
after which hydrogen sulphide, was introduced, 
and 150 — ^200 atm. abs. of hydrogen- added, 
under pressure. - Then the autoclave is put 

25 into operation. The absorption of .hydrogen 
commences at 120^C and is found to terminate 
• when 165^C is reached,,- Th6 cooled contents 
^ of the' autoclave are filtered off, the . crystal 
mass and the catalyst boiled out 3 times with 

Bp water and washed with hot water, the clear 
aqueous methan-olic filtrates concentrated and 
freed of methanol and left to stand in the re- 
frigerator. The 10r(N-methylpiperidyl - 3^ - 
me±yl)-phen;hia2ine hydrobromide, which is 

35 very difficult, to dissolve in cold water, cr^^stal-. 
lized .out. After the mother liquors have been 
worked up, and dissolved' and recrystallized 

' ■ from water,* there is a -hydrobromide yield of 
101 g (.= 80;^ ' .of the theoretical yield) with 

40 m.p.. of 20,9-r5il°C. ' The free-bases are ob^ 
taiaed from an aqueous solution of - the hydro- 
bromide, by aikaiination. The lO-Q^T-methylr 
piperidyl - 3^ - me±yl)-phenthia2ine is dis- 
solved and recrystallized from light petroleum,; 

45 knd melts at 80— 81°C. The resulting hydro- 
chloride (frpm aqueous isbpropanol) has m.p. 
of 180 — -Isi^C v^hen in:'the.fonn of a mono-^ 
" hydrate and m.p . of 23 0—232 °C , when , in an ■ 
anhydrous state^ while the lactate (from ethyl 

50 atetate)* has m.p.V'of 109— 110?C and the 



-oxalate '(from- dilute' alcohol) m.p.' of 232 — 

*233°■C:^^^■ zii:..^v. ^^ 

-vi - ..EXA2tol:£ 10 

; - - 10 - (N-ethyl-piperidyi-3^-methylJ- 
:: ' ■ . phenthiazine" - \- • - 55 

r ./A\ high-pressure stirring autoclave is fed 
ov/ith ' lOG g of phehthia2ine^l0-methyi-(P- 
ethyl-^pyridinium-3^) Tjroinide -and 50 g of a 
hydrogenation catalyst consisting of cobalt sul- 
. phide ' -in ' 700 ccs' of : diliite methanol:, after 60 
: : which the air is removed^ hydrogen sulphide 
"introduced and -150— 200 atm. abs. of hydro- 
gen added under pressure. The hydrogenation 
commences between 130 aiid - 150°C. and 
•oomes to an end at 165 '^'C. The cooled con- 65 
tents of the autoclave are filtered' off, the resi- 
due washed with hot water and the filtrates 
further concentrated in a vacuum. The 10- 
(N-ethyl-piperidyl - 3^ - methyl)-phenthia2ine 
hydrobromide crystallizes out^ and is ilissolved 70 
and recrystallized from' water. There is a 
yield of 70 :g ( — 69i%) of the theoretical yield) 
of .colourless crystals with m.p. of 250—252° 
G. The resulting hydrochloride (from iso^ 
propanol) melts at 231 — ^233°C. ^ 75 

EXAMPLE 11 ■ 

. 10 - (N - n - propyl - piperidyl - 3^- methyl)- . 
phenthiazine • 
A high pressure' stirring autoclave -is fed 

, with. 100 g of 'phenthiaziiie-10-inethyr-(l\7z- •.-SO 
.propyl - pyridinium - 3'^)bromide and 30 g of - 
a hydrogenation *' -catalyst' consisting of '-^ 

. molybdenum, sulphide in 700 'ccs' of dilute > 
methanol/ :.after which- the air is removed, ^ 
hydrogen sulphide introduced and 150 — ^200>'" 85 

r- atm. abs.Mof / hydrogen added under pressure. 
The hydrogenation takes place at between 130 
and 170°Q The- cooled hydrogenation solu- - 
. tion is filtered"* ofi^ and - then worked up as ^ 
-indicated in Example 9. . 90 

■After recrystallization from water, there is 
a yield of 73-g ( = 72;'% ,of the tiieoretical 4 

• yield) -cif lG-(N-:w-propyl-piperidyl-3 ^-methyl)- * 
phenthiazine;: .hydrobrontide • with m.p. of 

, 2ia— 212^Q 'The; hydrochloride (from iso- 95 

■ proj?.apQl):ihusiproduced via the oily base melts 
at 169rfl70°G. :. . . ■ 

our own earlier Patent- Specification No. 
■,772^179 we' have claimed, as new compounds, 
pHenptlua2ihe h derivatives of ' the ' general 100 
-formula: v . ■ ' 



wherein R, is an alkyl radical containing noY""' metal of Groups VI A or Vin of the periodic 
more than 4 carbon^ atomq^ Rs.and R3 aie . system. 

hydrogen or ring-attadied -halogen ^tbms 'or- 3 "A^ process according to either of the pre- 
alkyl or aikoxy groups; Alk is a branched or ceding claims in which the hydrogenation 
. 5)' :ijaibranched alkylene group containing . not ^^talyst is molybdenum sulphide^ cobalt sul- 
- piore than 3 carbon atoms in a straight tha^; ' j5hide or nickel sulphide. 

and X and Y each represents either ; ^*:dire^t^^|?4. A process according to any of the pre- 
linkage or a branched or unbranchedv?lkyjd6e'^\^^ claims in which the inert organic 

group containing no more than 3 carbd|f atqinl;^^ ^sol^ent present during the alkylation reaction 
10 in a straight chain between the adja'ceht:.^ is-' benzene, toluene, xylene, or tetrahydro- 
nitrogen a tom and CH group. ' -iVfiaphthalene. 

WHAT WE CLAIM IS:. — 5. A process according to any of the pre- 

1. A process for the preparation of ^10-(1>?- ceding, clauns in which the alkah metal con- 
lower alkyl piperidyl-3^-methyl>phenthia2ines * densation agent for the alkylation reaction is 



15 which comprises alkyiaring pbenthiazine with 
(pyridyl-3)-meihyl chloride or bromide- or an 
acid addition salt thereof in the -presence of 
an inert organic solvent and *an alkali metal 
condensation agent, quatemizing the 10- 

20 (pyridyl-3'-methyl)-phenthia2ine obtained with 
a lower alkyl halide containing not more than 
4 carbon atoms^ and then catalytically hydro- 
genating the lower alkyl pyridinium halide de- 
rivative thus obtained in the presence of a 

25 . metal sulphide hydrogenation catalyst re- 
sistant to inactivation by sulphur present in 
heterocyclic combination to yield a 10-(N- 
lower- alkyl piperidyl-3 ^-methyl)-phenthia2ine. 
2. A process as claimed in claim 1 in which , 

30 rhe hydrogenation catalj^sf is a' sulphide of a 



an alkali metal or a hydride, amide, or oxide 
.^of an alkali .metal. 

6. A process according to claim 5 in which 
the alkali inetal condensation agent is lithium 
hydride, sodium amide or sodium oxide. 
* 71 A process for the preparation of 10-(N- 
lower - alkyl piperidyl - 3^ - methyl) - phen- 
-thiaziiies substantially as herein described with 
reference to any of the examples. 

8. 10-(N-lower alkyl piperidyl-3^-methyl)- 
phenthiaztnes when prepared by a process as 
claimed in any of the preceding claims'." 
For the Applicants 
SANDERSON & GO., 
26 — ^28 Bedford Row, London, W.Cl. 
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